The Toprakkale (Osmaniye) region, located in the Yumurtalık fault zone in southern Turkey, contains Quaternary volcanic rocks, shown by their mineralogical and petrographical features to be alkali basaltic and basanitic. These alkaline rocks are enriched in the large ion lithophile elements (LILE) Ba, Th and U, and show light rare earth element (LREE) enrichment relative to heavy rare earth element (HREE) on primitive mantle trace and rare earth element patterns that indicate different partial melting of the same source. The isotopic 87 Sr/ 86 Sr ratio is relatively low (0.703534 -0.703575 for the alkali basalts and 0.703120-0.703130 for the basanites) and the 143 Nd/ 144 Nd ratio is high (0.512868-0.512877 for the alkali basalts and 0.512885-0.512913 for the basanites), suggesting that both units originated from an isotopically depleted mantle source. The degree of partial melting of the Toprakkale volcanic unit was calculated using the dynamic melting method. The alkali basalts were formed by a high degree of partial melting (9.19%) whereas basanites were formed by a low degree of partial melting (4.58%) of the same mantle source.
Introduction
Despite the widespread occurrence of intracontinental volcanism, its origin and the nature of its source regions are still controversial. The source of alkali basalts is asthenospheric or lithospheric mantle sources or both (Stein & Hofmann 1992; Stein et al. 1997; Shaw et al. 2003) . Some researchers suggested that lithospheric extension induced decompressional melting (e.g., Turcotte & Emerman 1983; Anderson 1994; King & Anderson 1995 , 1998 . Others, in contrast, proposed that a mantle plume raised the mantle temperature (e.g., Richards et al. 1989; White & McKenzie 1989; Campbell & Griffiths 1990; Vaughan & Scarrow 2003) .
The eastern Mediterranean region contains three major strike-slip fault zones: the Dead Sea Fault Zone (DSFZ) and the North and East Anatolian fault zones (NAFZ & EAFZ) (Westaway 1994; Westaway & Arger 1996) . Intra-continental basaltic volcanism related to the Dead Sea and East Anatolian fault zones has been extensively studied. These basaltic volcanic rocks are characterized by tholeiitic and alkali olivine basalts (Alıcı et al. 2001; Rojay et al. 2001) and Polat et al. (1997) and Parlak et al. (1997 Parlak et al. ( , 1998 Parlak et al. ( , 2000 suggested that the basaltic volcanism is dominated by alkaline olivine basalts. The Toprakkale volcanic unit dominates along the leftlateral strike-slip Yumurtalık fault zone in southern Turkey (Kelling et al. 1987; Kozlu 1987; Karig & Kozlu 1990; Parlak et al. 1997 Parlak et al. , 1998 (Figure 1a ). The age of the basaltic volcanism has been determined as younger than 2.25 Ma, based on K-Ar determinations (Arger et al. 2000; Tatar et al. 2004) . Previous studies of the region concentrated on the tectonic evolution of Eastern Turkey, which forms the modern plate boundary zone between the African, Arabian, Eurasian and Turkish plates. The westward movement of the Turkish plate is accommodated by the right-lateral North Anatolian Fault Zone (NAFZ) and the left-lateral East Anatolian Fault Zone (EAFZ) (Nur & Ben-Abraham 1978; Şengör & Yılmaz 1981; Kelling et al. 1987; Yılmaz et al. 1988; Karig & Kozlu 1990; Perinçek & Çemen 1990; Westaway 1994; Westaway & Arger 1996; Yürür & Chorowicz 1998) . Some studies have been concluded on the petrology, geochemistry and K-Ar dating of the basaltic volcanics within these zones (Bilgin & Ercan 1981; Çapan et al. 1987; Polat et al. 1997; Parlak et al. 1997 Parlak et al. , 1998 Parlak et al. , 2000 Arger et al. 2000; Yurtmen et al. 2000 , Alıcı et al. 2001 Rojay et al. 2001) . Polat et al. (1997) and Parlak et al. (1997 Parlak et al. ( , 1998 Parlak et al. ( , 2000 proposed that alkali olivine basalts in this region were derived from an asthenospheric mantle source, following the lithospheric fractures formed by the strike-slip Dead Sea Fault Zone and the East Anatolian Fault Zone in southern Turkey. Yurtmen et al. (2000) suggested that some groups of basalts resemble extension-related alkali basalts; others are similar to ocean island basalts, while yet others show subduction-related characteristics. Alıcı et al. (2001) noted the existence in the Karasu valley of both tholeiitic and alkaline basalts, derived from an OIB-like source with the tholeiitic basalts contaminated by some crustal assimilation. In these studies, products of the Toprakkale basaltic volcanism on the Yumurtalık fault zone were not studied in detail, although they included some isotopic and geochronological age determinations.
In this study, we discuss the coexistence of the different basaltic flows, their source-region characteristics, and differences between their degree of partial melting using geochemical data including whole rock major and trace elements, and Sr-Nd isotopes.
Geological Setting
The Çukurova Basin is located in southern Turkey and includes the Adana and İskenderun sub-basins that are separated by the Misis structural high (Kelling et al. 1987; Kozlu 1987) . These sub-basins were bounded by several NE-SW-trending strikeslip faults at the Maraş triple junction at the convergence of the Anatolian, African and Arabian plates (Şengör & Yılmaz 1981; Kelling et al. 1987; Kozlu 1987; Yılmaz et al. 1988; Karig & Kozlu 1990; Chorowicz et al. 1994) . The study area is located in the NE-SW-trending, Miocene to Quaternary İskenderun sub-basin (Figure 1b) , that is bordered by the Amanos Mountains to the southeast and the Misis-Andırın complex to the northwest (Albora et al. 2006) . Originating in the Early Miocene as a deep marine basin, it evolved through a complex tectonic history, involving collision of bordering plates (Early 
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Pliocene) and strike-slip deformation (Plio-Quaternary, Robertson et al. 2004) . The basin was infilled with turbiditic sediments during the Early Miocene and deltaic sedimentation in the Pliocene-Quaternary (Aksu et al. 2005) . The Amanos Mountains consist of upper Cretaceous ophiolites, emplaced onto the Arabian platform during the Late Cretaceous (Dilek et al. 1999) . The Misis-Andırın complex occurs on the northwestern side of the Gulf of İskenderun and is interpreted as an accretionary prism that developed on the northern active margin of the southern Neotethys during the Mid-Eocene to Early Miocene period (Robertson et al. 2004 ).
The Toprakkale volcanic unit generally occurs as massive lava flows. The first eruptive products associated with the unit are lava flows, which yielded K-Ar ages between 2.1 and 2.3 Ma (Arger et al. 2000) . These flows cover Neogene sedimentary units and occur as massive lava flows 1-2 metres thick. They are found at higher elevations and are recognisable by their dark grey to black colours. The upper parts of the flows contain abundant vesicles. The second eruptive products predominate in the valley bottoms. They consist of three lava flows. The first is thin-medium thick layered, the second is an Aa-type flow, and the third one is a blocky lava flow containing numerous vesicles. Their colours vary from black to grey. Blocky lavas are finer grained than the Aa and thin to medium-thick layered flows. All samples of the Toprakkale volcanic unit are porphyritic and olivine phenocrysts are visible in hand specimen.
Mineralogy and Petrography
The Toprakkale alkali basalts display hypocrystalline, porphyritic intersertal textures with subhedral to anhedral olivine phenocrysts ranging from 0.5 to 2 mm long, plagioclase, clinopyroxene, opaque mineral microlites and small amounts of volcanic glass in the groundmass (Table 1, Figure 2a , b). The olivine phenocrysts are often partly or completely replaced by iddingsite. Some olivine grains are skeletal (Figure 2a ) with their rims partially resorbed by melt (Figure 2b ). The plagioclase microlites are generally observed to intersect. Anhedral clinopyroxenes appear to be interstitial within plagioclase microlites (Figure 2a, b) . Clinopyroxenes (titanaugite) have a brownish lilac colour in plane polarized light and exhibit weak pleochroism.
The Toprakkale basanites display hypocrystalline, porphyritic intersertal textures and contain subhedral to anhedral olivine phenocrysts. The groundmass is composed of plagioclase, clinopyroxene (titanaugite?), opaque mineral microlites and volcanic glass (Figure 2c, d) . The samples taken from blocky lavas show a vitrophyricporphyritic texture and contain abundant vesicles. Some olivine phenocrysts are sieve-textured ( Figure  2c ). Plagioclases are commonly seen as microlites although some occur as zoned microphenocrysts (Figure 2d ).
Analytical Method
A total of 19 samples were analyzed for major and trace elements at ACME Analytical Laboratories Ltd., Vancouver, Canada. Major element analyses were performed on solutions after LiBO 2 fusion and nitric acid digestion of rock powder for inductively coupled plasma-atomic emission spectrometer (ICP-AES). Trace and rare earth element (REE) analyses were determined by an inductively coupled plasmamass spectrometer (ICP-MS) after LiBO 2 fusion and nitric acid digestion. Loss on ignition (LOI) is determined by weight difference after ignition at 1000 °C. Detection limits range from 0.002 to 0.04 wt% for major oxides, 0.1 to 30 ppm for trace elements and 0.05 to 0.1 ppm for the rare earth elements.
A subset of 5 representative samples were analysed by VG Sector 54-IT mass spectrometer for isotopic (Sr and Nd) Ol-olivine, Cpx-clinopyroxene, Plg-plagioclase, Op-opaque, Gl-glass involved a 1N HCl attack for 5 minutes, after which the leachate was pipetted off and processed as a separate sample. Chemical separation of Sr and REE from whole-rock samples was carried out on conventional cation exchange columns, followed by separation using HDEHP-coated beads (BIO-RAD) charged in 6 ml quartz glass columns. Purification of the Sr fraction was achieved by a pass over microcolumns containing SrSpecTM resin. REE were further separated over HDEHP-coated bio beads (BioRad) loaded in 6 ml glass stem columns. A Standard HBr-HCl-HNO 3 elution recipe was applied for both column steps.
Total Pb procedural blanks were <125 pg for whole-rock chemistry, and are negligible relative to the amount of Pb recovered from each sample. Procedural blanks for Nd (<30 pg) and Sr (<100 pg) are insignificant, and do not influence the measured isotope ratios beyond their respective precisions. Mass spectrometric analyses were carried out on a VG Sector 54-IT instrument at the Geological Institute, University of Copenhagen.
The mean value for our internal JM Nd Standard (referenced against La Jolla) during the period of measurement was 0.511115 for 143 Nd/ 144 Nd, with a 2σ external reproducibility of ± 0.000013 (five measurements). Sr was normalized to 86 Sr/ 88 Sr= 0.1194, and repetitive analyses of the NBS 987 Sr standard yielded 87 Sr/ 88 Sr= 0.710248 ± 0.000004 (2s, n= 6).
Geochemistry
The major, trace, REE element contents and normative mineralogy of the Toprakkale volcanic unit are presented in Table 2 . Major and trace element contents and normative mineralogy of alkali basalts and basanites from the Toprakkale volcanic unit (major and trace elements are given in wt% and ppm, respectively). All the samples from the Toprakkale region plotted in basalt and basanite fields on a total alkalisilica diagram (Le Maitre et al. 1989) . Samples of the first eruptive products are seen on the dividing line between alkali and sub-alkali fields (Figure 3 ). These samples have normative nepheline and hence an alkaline character (Table 2) The primitive mantle normalized trace element patterns are shown for both volcanic units in Figure  6 . The basanites have the highest relative enrichment in highly and moderately incompatible trace elements; the alkali basalts have less enriched patterns than the basanites.
The basanites show distinct positive anomalies for Ba, Nb (and Ta), La and Ce, and negative anomalies for Th, U, K and Pb (Figure 6a ) resulting in high ratios of Ce/Pb (17.24-80.40), Nb/U (27.17-61.75) and low K/Nb (200.08-377.77), relative to primitive mantle (Sun & McDonough 1989) . Although the alkali basalts display trace element patterns which are enriched in highly and moderately incompatible trace elements, they generally have a positive Pb anomaly in Figure 6b , although one sample has a negative Pb anomaly. Positive Pb anomalies, along with low Nb-Ta concentrations for basaltic rocks can be attributed to crustal assimilation processes (Wilson 1989) . Both volcanic units have slightly positive Sr anomalies (Figure 6a, b) . Although both volcanic units have fractionated REE patterns, those of basanites are more fractionated than those of the alkali basalts (Figure 6c ). Both units have small positive Eu anomalies (Figure 6c ). Fractionated REE patterns for basanites and alkali basalts are consistent with derivation from a mantle source containing residual garnet resulting in high La/Yb N ratios (12.53-14.2 for basanites and 8.80-9.86 for alkali basalts, Figure  6c ) (Shimizu & Kushiro 1975; Wood 1979) . Differences between REE patterns of the basanites and alkali basalts possibly reflect the different degrees of partial melting of a single mantle source, or melting from different source regions.
Sr-Nd Isotopes
The Sr and Nd isotopic composition for the Toprakkale volcanic unit are given in Table 3 (Figure 7) . Basanites have more depleted Sr isotopic ratios than the alkali basalts ( Figure 
Discussion
Geochemical and isotopic characteristics of the Toprakkale basanites and alkali basalts differ from each other. Basanites have a narrow compositional range but alkali basalts have a limited compositional range. These features may originate from magmatic processes such as assimilation, fractionation and partial melting, which acted on the evolution of these units. Large differences between the geochemical characteristics of both units can also be generated by the differences of the mineralogies of the source regions for these two melts. Therefore, crustal U. BAĞCI ET AL. assimilation, fractional crystallization, degree of partial melting and source characteristics will be discussed below.
Crustal Assimilation
Determining the effects of crustal assimilation on the evolution of mantle derived melts during their passage to the surface is important because the melts pass through the crustal rocks. It influences the geochemistry of the melts, giving rise to elevated SiO 2 , K 2 O, Rb, Th, U, and Pb contents, low ratios of Nb/U, Ce/Pb and K/Nb, and positive spikes of K, Rb, and Pb on the normalized trace element patterns (Weaver & Tarney 1984) .
On a primitive mantle normalized diagram the trace element patterns of the basanites show slight negative Th, U, K anomalies and a negative Pb anomaly (Figure 6a ) relative to Ba, Nb (and Ta). Their Nb/La ratios vary from 1.22 to 1.28, indicating that the crustal assimilation process did not play any role in the basanite evolution. However, their depleted Sr isotopic ratios and elevated Nd isotope ratios do not indicate any crustal assimilation (Hoffmann et al.1986 ). The alkali basalts have a positive Pb anomaly except for one sample ( Figure  6b ). They display neither negative nor positive K, Nb, U and Ta anomalies (Figure 6b ), but have lower ratios of Nb/U and Ce/Pb, and higher ratios of Ba/Nb, K/Nb and La/Nb compared to the basanites, implying that some crustal assimilation occurred (Table 2) , although Nb/Ta ratios (16.3-18.5) are similar to mantle values (17.5±2.5 for mantle, Sun & McDunough 1989) . The positive Pb anomaly and enriched Sr isotopic ratio also suggest that some crustal assimilation occurred during the evolution of the alkali basalts.
Fractional Crystallization
Crystal fractionation processes have a major role on the geochemical characteristics of melts. They result in large compositional ranges within the same suite and hence decreasing and/or increasing trends are seen on the binary diagrams. fractionating phase, as also indicated by petrographical features (Table 1) . Negative correlation of CaO may indicate plagioclase fractionation (Figure 4g ). Since the plagioclase only occurs late as a groundmass phase (Table 1) , plagioclase fractionation can be eliminated. Chemical evidence for the insignificance of plagioclase fractionation during magma evolution comes from the negative correlation between Al 2 O 3 and MgO (Figure 4c ) and the lack of relative depletion of Sr and Eu on the primitive mantle normalized trace and REE patterns (Figure 6a-c) . Small positive Eu anomalies on REE patterns ( Figure  6c ) cannot also be explained by plagioclase fractionation. Positive Eu anomalies must have been inherited from the source and may reflect residual clinopyroxene, as suggested by Hanson (1980) . These data imply that the crystal fractionation has limited or no effect on the evolution of these units. Therefore compositional differences between basanites and alkali basalts can be explained by varying degrees of partial melting of the same source, or source region characteristics which have different mineralogies. Zindler & Hart (1986) ; BSE (bulk silicate earth) composition is from Hart et al. (1992) . The fields for the Kula region (Alıcı et al. 2002) , the Plio-Quaternary mafic volcanics in north-west Anatolia (Aldanmaz et al. 2006) , and NW Harrat Ash Shaam, Israel (Weinstein et al. 2006 ) are shown. 
Source Characteristics and Melting Depth
Certain element ratios are used to determine source region characteristics and partial melting depth. These characteristics are observed more clearly where Na/Ti and Sm/Yb ratios are compared to MgO content diagrams (Figure 8 ). CaO/Al 2 O 3 ratio has a close relation with source region mineralogy whereas Na/Ti ratios act quite sensitively in response to melting pressure (Putirka 1999) . Melts with a high CaO/Al 2 O 3 ratio indicate a clinopyroxene-enriched source region (Herzberg & Zhang 1996; Hirose & Kushiro 1993 ). This characteristic also shows the existence of a residual garnet phase in the source region (Walter et al. 1995; Walter 1998) . The alkali basalts and basanites have quite constant CaO/Al 2 O 3 ratios suggesting that their source region mineralogy is quite similar (Figure 8a ). Na/Ti ratios of melts decrease with increasing pressure because Ca cpx Na /Ca Na melt increases with increased pressure while D min/melt Ti remains constant or decreases (Langmuir et al. 1992; Blundy et al. 1995; Kinzler 1997; Walter 1998; Putirka 1999) . The Na/Ti ratios of alkali basalts and basanites compared to MgO contents indicate that basanites have lower Na/Ti ratios than the alkali basalts (Figure 8b ). This implies that the basanites derived from melts which occurred at higher pressures than that of the alkali olivine basalts. Figure 8c plots Sm/Yb ratios against MgO. The basanites have higher Sm/Yb ratios than the alkali basalts. Differences among the Sm/Yb ratios of samples of both units may originate from mineralogies of the different source regions and/or removal of those minerals which have high values of D Yb relate to D Sm . An explanation for lower Sm/Yb ratios is related to removal of garnet from the residual phase during partial melting (Putirka 1999) . At the beginning of melting, the amount of garnet is at highest level in the source and, therefore, D Yb solid/melt ratio is also at highest level (D Yb garnet/melt is high, Putirka 1999) . As the melting progresses, the amount of garnet in the residual phase tends to decrease, and D Yb solid/melt also decreases (Putirka 1999) . Removal of the garnet from the source region causes the Sm/Yb ratio to increase and the Yb content of the melt to decrease. When lithosphere thickness exceeds 75 km, all melting occurs in garnet stability field (Takahashi et al. 1993; Longhi 1995; Kinzler 1997; Walter 1998) . In this case, transition of the source region garnet to melt can be estimated from the Sm/Yb ratio. The Sm/Yb ratio of the basanites is higher than the Sm/Yb ratio of the alkali basalts (Figure 8c ). This characteristic shows that basanites are the products of melts which occurred in higher pressures (depths) than the alkali basalts.
One of the most important characteristics observed in primitive mantle normalized trace element patterns is the low observed values of Ba, Rb and K compared to Nb and Ta. This characteristic requires the existence of residual phases, such as phlogopite or amphibole, which contain elements such as K and Rb in the source region. Mineral/melt partition coefficients show that Ba, Rb and K are compatible in phlogopite (La Tourette et al. 1995; Chazot et al. 1996; Foley et al. 1996; Schmidt et al. 1999 ), but they show that Ba and K are only compatible in amphibole within the mantle (Chazot et al. 1996; Bottazzi et al. 1999; Tiepolo et al. 2000) . The primitive mantle normalized spider and REE diagrams indicate that there was residual phlogopite and/or amphibole in the source region during the formation of the basanites and alkali basalts. If the phlogopite remains as residual phase during the melting of the source, profiles will be enriched in high field strength elements (HFSEs) and rare earth elements (REEs) in primitive mantle normalized trace element and rare earth element diagrams. When melting starts it excludes fusion of garnet and phlogopite as residual phases, but in the later stages of the melting these residual phases and other mantle phases will also partly melt (Foley 1992) .
Primitive mantle normalized trace element patterns of the basanites are characterized by negative K-Rb and positive Nb-Ta anomalies resembling those of HIMU-OIB basalts (Weaver 1991, Figure 6a) , while those of the alkali basalts do not show Nb-Ta enrichment (Figure 6b ). The isotopic compositions of the basanites fall into the depleted quadrant of the conventional Sr-Nd isotopic space (Figure 7) . Trace element ratios show that the basanites and alkali basalts plot in the OIB field (Figure 9a) . A Ba/Nb -La/Nb diagram for the Toprakkale volcanic unit displays enrichments in highly mobile elements relative to immobile elements, implying that the basalts could have originated from an enriched mantle source ( Figure  9b ). Both the basanites and alkali basalts are enriched in high field strength elements such as Ti (Table 1) , and the high Ti contents are incompatible with the melting of spinel and garnet-peridotite. The average Ti content of subcontinental lithospheric mantle obtained from peridotite xenoliths does not exceed 0.21% (Griffin et al. 1999) . Experimental studies display high TiO 2 content in low melting fractions (Mysen & Kushiro 1977; Jaques & Green 1980; Falloon & Green 1987; Baker & Stolper 1994; Falloon et al. 1997; Kinzler 1997; Kogiso et al. 1998; Robinson et al. 1998 ). However, in experimental studies on peridotites containing 0.17% TiO 2 , the melts had a maximum 1.3% TiO 2 content, even where the melt proportion was lower than 1% (Robinson et al. 1998) . Taking this into account, a source enriched in Ti and other high field strength elements is thus required for the formation of the basanites and alkali basalts. Clinopyroxenites, websterites and amphibolites are Ti-rich: they contain higher TiO 2 , Al 2 O 3 and incompatible elements than harzburgites and lherzolites. These rock types also contain clinopyroxene, kaersutitic amphibole and/or phlogopite which are Ti-rich, and apatite, rutile and ilmenite as accessory minerals (Foley 1992; Witt-Eickschen & Harte 1994; McPherson et al. 1996; Woodland et al. 1996; Kopylova et al. 1999; Ho et al. 2000b; Downes 2001) . Using these arguments with regard to the trace element data of both the basanites and the alkali basalts, the source region is unlikely to be purely garnet or spinel-peridotitic material. The higher Ti content requires the peridotitic source region to contain clinopyroxene and/or phlogopite/amphibole (Foley 1992) . Therefore the geochemical and isotopic characteristics of the basanites and alkali basalts suggest that the source region was enriched in LILE and LREE with a depleted isotopic signature. The enrichment process was possibly due to subductionrelated metasomatism that may be consequence of the earlier subduction events, which formed the pyroxenitic veins in the mantle wedge (Foley 1992) .
Partial Melting
The alkali basalts and basanites of the Toprakkale volcanic unit have similar trace element and REE patterns on primitive mantle normalized diagrams ( Figure 6 ). This situation requires that the melts were formed from the same parent material with varying degrees of partial melting. Determination of the geochemical characteristics of mantle-derived basaltic magmas, the nature of the melting process, the degree of partial melting, the magma extraction, aggregation processes, values for the partition coefficient between mantle minerals and basaltic magma all allow different models to be made for the chemical, mineralogical and isotopic characteristics of the mantle source (Zou & Zindler 1996) . The most important problem is the assumption of the proportion of partial melting forming the basaltic melt. For instance, the degree of partial melting in the batch melting model can only be estimated from trace element concentration in the magma by assuming concentration levels in the source (Zou & Zindler 1996) . This can lead to significant error in the estimated degree of partial melting. For instance, heavy rare earth elements (HREE) concentrations in the basalts can reach 1-7 times chondritic values (Frey 1969; Kay & Gast 1973; Loubet et al. 1975; Clague & Frey 1982) . Therefore, to minimize the errors on the calculated source region concentrations and the degree of partial melting, actual concentrations from the basalts without any assumptions about source region concentrations should be used (Zou & Zindler 1996) . There are two methods for calculating the approximate proportion of partial melting. The first of these methods is the concentration ratio (CR method, Maaloe 1994) based on the incompatible trace element ratio of two different magmas considering to have been derived from the same source, and the second is source ratio, which is based on the estimation of concentration ratios in the source (SR method, Treuil & Joron 1975; Minster & Allegre 1978; Hoffmann & Feigenson 1983; Cebriá & Lopez-Ruiz 1995) . Both methods have limitations and give some calculations with errors. Therefore, dynamic melting calculations proposed by Langmuir et al. (1977) and formulated by McKenzie (1985) and Maaloe & Johnston (1986) are preferred. Using the actual concentrations in the melts is very useful in calculating the degree of partial melting and source region concentrations (Ribe 1988; Hemond et al. 1994 ).
In the Toprakkale region, the alkali basaltic and basanitic samples occur together. Since the isotopic characteristics of these rocks display some similarities, dynamic melting modelling was made using concentration ratios (Figure 7) . Dynamic melting has been calculated by assuming that both melts derived from same source region and source concentrations have been found fitting the melt proportions obtained from dynamic melting modelling. Samples with lowest SiO 2 contents for both rock types have been chosen as a primitive melts (sample 21 for basanites and sample 13 for alkali basalts). The alkali basalts were formed with 9.19% partial melting whereas the basanites were formed with 4.58% partial melting (Table 4 ). The calculated source region concentrations imply that the enriched source region characteristics were as in primitive mantle concentrations (Table 4 ). Figure 10a . However, nonmodal batch melting calculations with source region concentration obtained from dynamic melting indicate that the basanites and alkali basalts could have formed by partial melting of such an enriched source although they plot on somewhat higher proportions on the partial melting trajectory ( Figure  10b ).
Geodynamic Implications
Complex plate tectonic movements between the Arabian and African plates and the Eurasian plate along the Bitlis Suture Zone and the Hellenic Arc have controlled the neotectonic development of Turkey (Şengör & Yılmaz 1981; Şengör et al. 1985; Dewey et al. 1986; Taymaz et al. 1990 ). The major tectonic alignments of Turkey, the East (sinistral) and North Anatolian (dextral) strike-slip fault zones, formed as a result of the compressional regime between the Arabian and the Eurasian plates (along the Bitlis Suture Zone) which also caused crustal uplift and shortening of the Eastern Anatolia region (Dewey et al. 1986; Oral et al. 1995) . Recent continuous northward movements of the African and Arabian plates give rise to westward movement of the Anatolian plate (Şengör & Yılmaz 1981; Yılmaz et al. 1988; Karig & Kozlu 1990; Westaway & Arger 1996; Arger et al. 2000) . The Hellenic and Cyprus arcs, with related subduction, have been evolved as a result of the northward movement of the African Plate in the Eastern Mediterranean region (McKenzie 1972; Barka & Reilinger 1997) .
Evolutionary studies (mainly general geology, structural geology, basin evolution) of the southern Turkey and Eastern Mediterranean regions revealed a transtensional tectonic regime dominance since the Late Pliocene (Parlak et al. 2000) . This tectonic regime produced the intra-continental basaltic volcanism along the main structural alignments such as the left-lateral strike-slip Yumurtalık fault zone ( Figure 1 ; Kozlu 1987; Kelling et al. 1987; Karig & Kozlu 1990; Parlak et al. 1997 Parlak et al. , 1998 . Transtensional movements at the boundary between the African and Anatolian plates (White & McKenzie 1989 ) gave rise to decompressional melting beneath the plates of mantle material that had been subjected to subduction-related metasomatism during earlier subduction events. Consequently, this evidence suggests that magma evolution resulting from decompression in a transtensional extensional regime, and movement on the sinistral Yumurtalık Fault opened a way for this magma to rise to the surface. 
Concluding Remarks
1. The volcanic rocks of Toprakkale in the Yumurtalık fault zone consist of alkali basalts and basanites.
2. These rocks display similar geochemical features, but are characterized by different enrichments in LILE and LREE, indicating that the melts were derived from the same source with different proportions of partial melting.
3. Sr, and Nd isotope compositions of the alkali basalts show that they originated from an isotopically depleted and chemically enriched mantle source.
4. Negative K anomalies seen in the basanites imply the presence of a K-bearing phase or phases in the mantle source, which buffer this element.
5. Higher TiO 2 contents of both rock types show that the melts did not originate purely from peridotitic material, but were derived from a source region with TiO 2 rich material such as pyroxenites.
6. Overall geochemical characteristics suggest the presence of subduction-related metasomatism.
7. The alkali basalts and basanites were formed with 9.19% and 4.58% partial melting proportions based on the dynamic melting calculation of Zou & Zindler (1996) . Nielsen et al. (1992) ; Hart & Dunn (1993) ; Dunn & Sen (1994) ; le Roex et al. (1996) .
